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[0 0 0 1 ] 
[0 0 0 2] 

mtmm (sso &2fo7-f v*?*? •/^m^^-n, ->ya> (so £jfc^-c#6 

jt^-f^ -> 3 y j.^-^ F^MO S F E T 4 © 7*ff KJt^t e 

«"Ct4, <-T-&/iJ6^NM^-9^#:* : f-^fflv^tLTV^o S i C-CZtih 

^^^f-yflfl^^fitS^ S i <0*^KJfc^TteKfc«*L;fcttffi*2ES"r§ 
So WiLtf, S i CtrS^L/c 1 0 k VOOTffip i n*^ KH^O^. JQI/jftB 
JE**S iOp i n^-f KOj(&l/3-C*U, * ^Oi&K^fC^-f a$£HItKI$lll* , *& 
1/2 0&T Sfc, S#t&££S iOpin^t- K<D*& 1 / 5 JaTfc 

«tri«i^;H-fkt^l<»^^o S i COp i aNt-FMI^S i C 
©npnf5m^S i COS I AFET, S i COS I J F E T * ^MUS tLR 

L T E^fttt© p M#*#Jf * ffl ^ fc S i C o G T 0 & if *> Hit $ tLT v> £ (« x. 
fP»2) o 
[0 0 0 3 ] 

S i COjgJfcoi^WO 10 0 0 1} MK\±, 137 OS i C Ol^O^im X *> 

ffigSIHS© (0 0 0 1) y'J3>SU (0 0 0 - 1 ) ^-^^ffi275 s #^-r^o 
p_j ( i^t*So iJtfcStefcv^o (0 0 0 1 ) y'J a >tS 1 V 
3-y (Si) -C»3i$tLfe®T*4o (0 0 0 - 1 ) * - # >® 2 iiltH^ - (C 
) ^j^£tLfc®-e&£o nlCF-^^K^^tl (N) (C) £ 

smi-^^-es i co*Sft^^D3&*tL*o '>'J3n«?jitv^ (o o o D v 

tL-ci/** (ooo-i) %-&>m2 titwthx^ &m 

^ if** (0 0 0 1 ) '>'j3>fli:Ht4fe^*So 

S i COxlf^yt^tli, J^ftilJK^^tf ^v^;V*O^K£ffiJ$JL^1-V* 

■e* (c) jssajKa^A&tL-cLtdo -eo^. ®ir 

OJ&ft iSRfi 5-10// m/ ht45o 

S i CT'±|BO«O^M^-7#*#*^^<«i-Si:^{4> (0 0 0 1) ~> 

U 3 >M 1 frb<D*7ft 0 /6 s 8 M^ffi 1 a^-^i^ MLf:nlO 4 H- S i C 
*a&Rfcfflv>S 0 4 HMO r 4 J liiS^-f»S^4*^»ii:*S^#3t*^L, THJ l± 
^ B H H ^*i-o ^lS^)J:!:mffi« (CVDft) «rJSv»T. HMW^tf 

a***jtt5fni-4fc*<os i co km y Ym*> 5 ~ 1 o ^ m/h^instit:^ * 

[##It» 1 1 T«#S i CtftlSiJ . 2 18-2211, 

[#N#ff3tit)t 2 ] A. K. Agarwal et. al. Materials Sc 
ience Forum Volume 389-393. 2 0 0 0^, 1349- 
1 3 5 21 
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[0004] . ^ . , ^ 

^_A 3 8 9 - 3 9 3 (2 0 0 2 ) § 1 2 5 9- 1 2 6 41 [Mat 
erials Science Forum Vols. 3 8 9- 3 9 3 (2 0 0 0) 
pp 1259-1264] TNfc-^StlTV** X 1 C ff °R<7V*-f *° ~ "7 ^SMfc*^ & 

0 OA/cm 2 -CltflBHSWLfcfcS, iliMft 
0 OA/ cm 2 "CO nill^l^Wffi^A V f J ■CH*l6l«ffi^'fb^fiE^^=Sr^-ro 

& Wtfo&HB** K'J7Mf L, FV7H * <Btt*m«** 

10 0 0 5] . 2 

t£3fe(Z> pinNt- K©i^ ttJBW&O&Mfc 1 0 0 A/ c m 

t?Offi^*ffi**3. 5V/;o/:0#\ *«*JK 1 0 OA/cm 2 1?l«lLm* 
(±2 OVKH^U JUM^^mE^AVf til 6. 5VISt:Wo 

°*3&K{±. M^i^mffi^^**i-jii^i6]«I±M a v f l . o vaToW©Sv4 

mtti-zni^mmmoR^m^mfc^MitD (ooo-i) x-tfym^MLxm 

M« L/:^^ < a 1 o© K 'J 7 M t ^ 

^t^**^t-r^^i^mMoR'fbS«^*^^H B H^ (ooo-i) #-^>m 
r ** l tpjfsw t7^*w®wt /cM, itria»«o hu ibf^^o * y n £ *i" £ 

R^*^«#t-r^^i^«ra^^^»«#^^ H B B ^ (ooo-i) >® 

^^7^^*^^>M*l§H H H <7)^OTtLT,if)ia^*M^^i^ ill© KflSl* Oil? 

Mtii^siu't^i i ©«tio«*f »Sh b h ® (ooo-i) *-#>tb 
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*&m<ofo<o*L&<o'U #-?*miMt=f-i±* (*-#y) tai*©^*-?** 

i cosmS(7)R^*#s#o^ a B H o (ooo-_D #-^y® 

ttrifiii2os«Mco^5 ? ^iMifciiiL^gt, tuiB^ i ^mmmom^m 

[0 0 10] 

Rimm^&u t-r i ^mmmomt^m^-m^m^^^ , mmm^^ (ooo-i 

[0011] 

* * * <D £ mmir & £ £ jFT? $ > Sf^Lt JHI7J [6] mJE#tt * EE C - fc ^ 
[0 0 12] 

^Bj^itLif, ffi^iRi*E^b*a-r0*^i«MA v f * i . o vjy.Ti53pjfc.ai 

[§pJ3£flit1-;z>£&0;K&oMt] 
[0 0 13] 

fS-^-e^i-^o -t^t>%, 1BSUWf± 0 , *^Mt4 II *<D*\z*fi*ti<D 

S i C"eF'J7 hJf t^ftt4*fttUT, ^iJx(^xUT;vX ^f^j-y^ 7>K 
i^V-T'J y^R 2 0 (1 9 9 7) 1 1 2 5 - 1 6 61 [Materials Sc 
ience and Engineering, R20 (1997) 125-166] 
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x-r^7°7n-^gl±^ H B H 0^|4^aii:>fe 10 0 0 1} ® K¥tr&3jl«J?)$cft^& <9 

, loooil Mt'^f^lS H H HOtfm^Bl#li^^-tv^ -;&7G^£M*te 10 0 0 1 

} M^]t:j&^o^ft-Cafei9. iOOOll MiM>&lS]i<7)|g H H H <7)'|fm*?li»r^ 
^--^V^V-^jjgfcm 10 0 0 11 MKWK^^iT 2>m&1?$> ^{±^7-^-7° 

r7 7"7n-t/^ fr-$otm$LJ& tft&frli, i&mi'&VZ Mffiastw-x. & 
(liLtv^o aftufiiiK****^ (BSJMMfeffiK) *j6x.*trfcc^feftD> -f- 
wffiJgJLT&fe. Xr^7n-M^^o tot, v>fcr*7G«£ 

[0 0 14] 

jftfi^^-7^«:/h? < L«W:*^^f-;7- (HPS) «f77 o 

@6i:^tS i CWhC^v^t, (0 0 0 - 1 ) 2B (0 0 0 1 ) i"Ja 

>W l i •? ilx^;v^-^ l tff/hS < > B*a<SfP«^flt** l 2 ffi/hS < * & o 

(0 0 0 - 1) *-^'>I2 tli, m-«S i -CJt£ l^JIfcl"*, lfl^f-»©« 

$CD*X ? "7° (®7J^») a*fcfc*E»^V>J&*, (0 0 0 1 ) ->V3^ffil TTti, 2 VMS 
4^Jf 0|^^fy -/^ilSU^tL^o £*LM\ (0 0 0 - 1 ) *-*Vl2©T7X 

(0 0 0 1 ) v'J 3^1 <OT?*1R(0*ftnmz».< fc^/KL-Ci3i9, 
zntLbfrh (ooo-i) a-^^oH&JMftftfinKM: (oooi) 

L*»U (0 0 0 - 1) *-#^M2 0B*3ttl6ftJ9tti. KMI^^WU -t 

(0 0 0 - 1 ) *-#>®2oB#jftl&fPJK*^:§ <"C&*o_itL 

i*CD#2»#/i£> S i cfe H B B o (000-1) * - >f >I 2 L t M © ^ 7 ^| ^ IT 
t-SI2aCfjano *7£l0J±2gE^<b i oeohht% ^wwiiK^t-c 

msm^-r^b^mmmhfLtzo ifciGBT-ci±*7^^3. stsct^i^ 
tiQ2*t&-fc#>K\tm mum. * <o *f «• <£> * **b ^ ±i ^ -r o 

1 

[0 0 15] 

1 1 ftffl©/U*-7*ffI?-©i 1 »Jt*^ p n (pin) m&yjjr- 
K(DWf®HT?*So *«$m±. H^ffctf* (0 0 0 - 1 ) 8JSO*7A 
^^onl ^)4HlSiC^V^;i«2 10l (JATCItPf-S) ± 
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4mmmt%&ffiM s Wj!kzis-M-fz>o&m2i<Dc-mii, 06©sic» (ooo- 

JftffattN (h) SfcDOiiimS6J£a*fl£*«£ DttHS^t?**. 15//m/h-e$,!), 
#L<^-r^«t^^> nI4H-SiC pi (I2©fII) 4H-SiC«x 
e*^>>*/i/jSg£i2\ xt"^->^;Vp i ng^N^-F7 0HW^o p Mil fc 
i® ONUWi) ©£fc*BteiiU im-t nSlOi^SS^S (H 1 -e7X¥^T&I ^ 

j£5&*S®) i±, 10 0 0 1} S^iotv^. 

p i n^^-f Ki Lt^^^ML^o 1" *> *> III 7 (0 0 0 1 ) v 

'Jn>ffll^f ) 8S^t7^^^nI©4HlS i C^l^WH a (JilT\ 
S iBfcv^) ±iz, m^oWm (h) ^fcO^flftra&K^ ^m/h«M^nI 
4 H- S i C^O f pI4 H- S i C *JB$t=^ 9 3r~> ^ ;VJ&ft £^-C.tt<Rffi?) P i n®^- 
K*«ft-T*o 5 ^m/hO^fliiijgtip i n^'f K©«ftIg^B-ftW 
*jSE-e*&o ^HflfeflOp i nff^^t-KkifcRfflOp i n^^V K 

[0016] 

jR2 1 V ^r&JKli 8 X 1 0 1 8 c m - 3 „ i?£ 4 0 0 /i mt*So * V - Kfc4 

i*«2 10±^ CVDfei:±oTfi*K-^nlSiCl (nIMi) ^7^?- 
7AK-7*pIS iCi (pDSSi) fcfll^tf * d r-> J r>0'J&ft"^$"f &o nSj&ft 
Jf £ J: »), 01 7 ri 2 2 nl© KU 7 hM 2 3 S„ "7 

Til 2 2ttKt-flfK7Xl 0 1 7 cm" 3 , Mil? 14 1 ^7tI2 2 ti 

■^f LfeMtii*< £*L*3BjSLfcv*$frfrfc*;&o K'J7 hit 2 3(iKt-MI)5X 
1 0 1 5 cm- 3 . flSSJ?W:4 0^mt*4o plJ£SSi:i ^ T^-Ki&ip 

S^Jf 2 4 p h» 2 5 ZMtiC-r&o pll^l 2 4 Ii7^-fe7°^«5 

X 1 0 1 7 cm- 3 , Kffttl. 5//m-T?&&o P+P>^ >«2 5 (i T * * 7 * # 
KltJ 1 X 1 0 1 8 cm" 3 . Bgi¥«0. «2 l©CliC^7 7|2 

2, KU7M23, p M^il 2 4 p +S > 9 9 h « 2 5 £M«Ttf>M#:# 

[0 0 17] 

^H»c9p i n^*- F7 0 «r^«'t* # <B&S&f**&Tfcl£ L < B£9§-fSo 
^^iLt, y5> (SiH 4 ) XlT/n/O (Cs H 8 ) £fflv>S 0 K-^>>2f 
^ <h Ltif (N 2 ) h U * f JV7;V5 — -7 A (A 1 (CHs) 3) £fflv»& 0 4 
fc^f* U (H2 ) *fflv>* 0 #5y^O«*li, seem (standard cc 

per minute) s 1 m (standard liter minute) 7?irf 0 fl&TJ^ k P a (kilo pa 

seal) -ea-To aT«C*^T, ^^^^Of^^L^^o^rt^fMltMft^ 

sto *«2 1 1 5 5 om^tL-c^iQ, jaa-^-Y^^-rt^ffiijiis. 6 k 

i«2 1 OCII^f 7 7l 2 2 *«t4»l±^ (30sccm) > 7 n 

( 1 2 s c c m) ( 3 0 s c c m) £.1/** ( 1 0 s 1 m) *«t^o 

KV 7 hJf 2 3 «ISISt«, ( 3 0 s c c m) . 7°n^°> ( 1 2 s c c m) 

, ft* (0. 2 s c cm) (1 0 s 1 m) *o flk3B#Wlil 6 0#T?& 

^PII^I 2 4 W^Xg"Cf±. v9> (30sccm) , "furty ( 1 2 s c c m) 
h V ^fjvr;^^7A (1 5 s c cm) &<»9l ( 1 0 s 1 m) £«rf &o #kSB# 

p+g3y^ M2 5 0^JftXS-Ctt % (3 0 s c cm) . (12 s 

c cm) „ ^tf;V7;v5-7A ( 3 0 s c c m) RTffcHt (10 s 1 m) 
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. 6 k P a iz&tztiX^&o 

i«tf)S ili:^';7 7i2 2*fJSt*I8^^ ( 1 0 s c c m) , yus* 

M3sccm),il(10sccm) (1 0 si m) =Srffi#&i-*o »FI 

i± 1 2 OMSo 

F'J 7 M2 3 ^«1-^.X^t?{±> V7> (1 0 s c cm) . ^n/^V (3 s c cm 
) > ft* (0. 0 7 s c cm) fctf** (1 0 s 1 m) ZW&lrZo tUMftm* 4 8 0^ 

Plt^S 2 4 tf>5&jftIjgTtt N > (lOsccm) . "furtS ( 3 s c c m) , 
b U ^fiV7J^-7A (5 s c cm) &#** ( 1 0 s 1 m) tMt^o Wtraii 

1 8M*o 

p +Sa >^ ^ bJf 2 5 ©MHItli, ->? > ( 1 0 s c c m) N ^n^> (3 s c 
cm) „ hU^f^7^5-9A ( 1 0 s c c m) Rtf** (10s 1 m) ^ttlfr-f &o 

[0 0 18] 

S"fJRlStt>f (RIE) «9 S i C-^tf ^->fj^x-A« 

L t ^ ft ttiilt * o R I E y f v C F 4 (4 2Mfc£fc*) to 

2 frfflv*, ^7XY^litti «9> J±7J5P a, flbJli&lE* 2 6 0W©*ftT?*Sft2 
5 /t ml1?X5'f>^Lfco iOti(OV^^^^L-C> C VDCiotitLt S 

i 0 2 K 0?3 10/zm) *fflv>fc„ 

ffi2 5 0 0. 7/fmCpflJTE (^ % /^'>a> *-$*-~>3> 

7f>yaV) 2 6*R»t^o JTE2 6l±AHt>ttACi>)«t/:o AMt> 
ftA©x^^^f-tt3 0 -4 5 0 k e V«^6M KSEx.. b ;V K-X*f± 1 . 2 
X 1 0 1 3 cm" 2 -C*&o JTE2 6WCI1, J TE 2 6 0ftAW^^7"n 

^•7770 (J?$5^m) tlv>fc. -aA-f tVOStt»6©ii!!!l*7A'rf>^ 
*3£H&fTM 7 0 0°C. 3 5-0^#-eff ofco T--;K7)^ iftKl 2 0 0°C. 3B#Fs1 

[0 0 19] 

SS2 l©TW:Ni (ff£ 3 5 0 nm) *3&&L# V- KIS2 8 fci"* 0 P 
+l3V^^M2 5±i:, Ti (f^>:)|$ 3 5 0 nni) 2: A 1 (T;V$ -1* A : J? 
$ 1 0 0 nm) CDM£-etL^tL£S»U K«S2 9 fcf&o T J — KM 2 9 l± 

TiI29atA1129 b^<b«£^TV>& 0 tftCl 0 0 0 "Ct? 2 O^f^M 
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pnfW'fXlili^2. 6mm#-e**)l5TO-e*5o £33, i02£8fcW?tt7 
jk5-^A^t>&XCJ:ctpIJTE2 6 WL)t^ ^> (B) O-f^&A 

7 Til 2 2, K'J7M2 3, pSg^S2 4lO f p+3V^^ >S2 5^it?^OSl 
^® (IS** 3 ?^ W) -r^-C (0 0 0 - 1) *-#>!S2*?)8lSOt7 

^££o®2a (0 6) C¥!fi:4otv^ 0 
[0 0 2 0] 

P i nS^/'f * - K 7 0 OtlEli 3 5 0 0 Vt* 5 , *v«ffit±3. 6 
VC* * o ±.m<V P i n t-K7 0 WIIMTj ft^m^* 100A/cm 2 til 

0 2li, B^ffi** (0 0 0 - 1) *-#>ffi2*e>8HO*7^|«4r«>o 

ng© 4 HI S i C&JK (CM) 21^)12 aJifc3§£j£Lrt: p i nS#^>f t-K70© 

JB^lWiKflJiK lOOA/cm 2 ^©IIlMt^ 1 «FWa«SbOlH*lRl*JEES A V 
ft±. 0. 1 V £JlTt 15 J: ^ ^ o /; © t\ @ 2 © ^* 7 7 -C lilllff #tt^ 1 ^ 

05ffli^t?^$tLTV^o ^«fll<^P i nf^t-F7 

0 tt 1 HRlOltti i: ^^:SftLTv^^^/;o 
[0 0 2 1 ] 

H3li, **t«©p i n«^^ t - K7 0 tJt«t5fcft^*L^ |WJC^-f^ 
mJ±#tt^^1-o H3*5»Wi^, II^fn]*-E^JKl 0 0 A/cm 2 _ (m^{i5 

5 a) ^ojiiTjipjmm^A v f \i 1 6 . o v-eafeo/co HtrfB®mi^^^tro7tr-f 

S imZm^fztmm^v i n®^^- FCliti»l:^t4 2 2 nmlt 

&>±<dx$k* ^mikmos ic©pi nm&yj *-y-ei*m-%$iw.&45tt&te£A< 

§ * flt SRtt^Htb p i n * - K 5> *L* o 

2 *»J> 
[0 0 2 2] 

5 0 <DWrmw~?$>z> 0 *%Mm-ei>, m 6 izm-rx 3 ra^ifctf* (000-1) * 

oafeK*fflv>a 0 i 0*t±t:flW h a/; l) ©lll^ilJDM ^ 1 5 /£ m/ h t LT, n 
g4H-S iC, p I4H-SiC, n M 4 H - S i C OjR#-C5iDfc»^ J- tf * v ;V 

f f:itf ffl© ii P n^U **-7 > 7 ^©Sf t LT, HI 7 (0 0 0 1) ~> 

'J3>ll*t>8l0t7^^11 a (JJJLT. Siffifcv^) ?-^OnI©4HlS i 
C ^fflv^:SS±{:> #Jl£H#iSh^tf: *) coffilffwliiP^JR* 5 ^ m/h i: LTRttfft 
ILfc, piinf^J^S (Hf* s l i *l«iltl£« , il) 10 0 0 1| Mb* 

[0 0 2 3] 
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* _ ^/S6*fllJgft ^ io«L/;^tnfStt8Xl 0 1 8 cm > ff $ i± 4 0 0 
«m-e**o iWCMCli:, CVDffi(aoti«K-7'nlSiCi^77rl5 
2 KU 7M53 ^j^Ii-T^o K'J 7M53 <75_h^T;V5 F-7°pIS i CWpIS 
^jf 5 4, S0 f g*F-7 , nlS i ClfO n S)&Sli 5 5 *JK#^J-^ * * V^^ftfe 
^iL/;« 7ri52h KV 7 r-Jf 5 3 75 s nM^ ^IPftSo 7 rJB 5 2 
{i k^-«JK7 X 1 0 1 7 c m~ 3 , mmi* 1 0 ^m-C*5o KU 7 h» 5 3 t± K?— 35 
II35X10 1 5 cm" 3 . Mffti 1 5^m-e^o P I^7|^^pM 
H 5 4 i±7^7°^K2 X 1 0 1 7 c m~ 3 , BMli 1 fi mt^So nMj&ftJf 5 5 \± 
Ft-fSI)7X 1 0 1 7 cm" 3 . mmitO. 7 5^m"e*So ^7tI52, FV 
7H53, nlftftl 5 5 OjSI*frliTIB©a^**o . 

[0 0 2 4] 

^iiOnp f77y7^ 5 0 t%<Dltm&flr*&'TKmi, 

<m0J1-^o tt^tU, y?> (S i H 4 ) Wn;r/ (Cs H 8 ) «rfflv>S 0 
h Jfxt LXmm (N 2 ) 31 b 'J^f^T^V? -7A |A1 (CHs) si 
tfc^t'JT 2f7 ^ L TtK-^ (H 2 ) *fflV>4o &1TX<r>ffia\±, seem ( 
standard cc per minute) XMU s l m (standard liter minute) t-ffo J±7Jf3u k 
Pa (kilo pascal) "C^-To JBlTOSfcWfcfcv^ ^7©^ft«U;^o:fi 
<^MM:i:£3fe1-o «5 1 (^aUKtt 1 5 5 0 °C \z%itftX £ *) , felf^r^-fl© 
EE7Ji±5. 6kPaC§/;tLtv^ 0 
[0 0 2 5 ] 

S«5 l<7)Cffii:^7 7 7i5 2^»^I^!t (30sccm) , 7 n 

( 1 2 s c c m) , fi* ( 3 0 s c c m) 3!tm ( 1 0 s 1 m) *Mt*. 
BfHate 4 O^tr^^o 

KV7M5 3 O^jfclg-eil, y7> (30sccm) , 7°n;r/ ( 1 2 s c c m) 
% mm (0. 2 s c cm) Rtf** (1 0 s lm) ^«^^ 0 ^SB#W{±6 0«-C*S 

Pli^i 5 4 O^XS"et±> ->9V (30sccm) > 7°n;^> ( 1 2 s c c m) 
h V^f-;V7;V5-7A (6 s c cm) &i«St (10 s 1 m) £ e *fc?IB#W 

[ 0 0 2 6] 

nM<*«5 SOfllltli, V7> (3 0 s c cm) , 7*o;r/ ( 1 2 s c c m) 
, ffl* (3 0 s c cm) ^cFtK* ( 1 0 s 1 m) «:MtSo «fcai*MJ± 3 fl-t?**o 

[ 0 0 2 7] 

if©S iIpt-;7 7l5 2Mt^Igtli, ( 1 0 s c c m) „ 7*n^ 

y ( 3 s c c m) . Mm ( 1 0 s c c m) Rtf** ( 1 0 s 1 m) *MtJc Htfl 
}± 1 2 OWSo 
[0 0 2 8] 

KV 7 Ml 5 3 ^^mir^Jimxii, ->9> ( 1 0 s c c m) . 7n;t> (3 s c cm 
) . ffiUS (0 . 0 7 s c c m) Jltf** ( 1 0 s 1 m) £«nT£o ^SIBf^iA 180^ 

4©f*I8fli, v9 7 (1 0 s c cm) „ 7n/^7 ( 3 s c c m) „ 
h V ^f;V7;v5 -7A (2sccm) Ml(lOslm) *Mt*o MPtF^ti 

nglJjfc£*5 5 <DfimT.mXM, v9> (lOsccm) , 7°n;r/ ( 3 s c c m) , 
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mm 2 0 0 3 - 4 0 5 2 5 9 ^~ v : 9/ 

Mm (1 0 s c cm) Wym (lOslm) *Mt5o «s31$l«ll±9 3--C*So 

[0 0 2 9] 

Jf, KJSttW f->^ (R I E) iZ J: IJ nMSif 5 5 &*§ 10pm, t§ 0 

7 5 ^ m, tT y 2 3 m1?x y f- > ^ U 5 -7 * * * nM^M 5 5 Sr&f 0 R 
I EOi? fvmt:i±CF4 fc0 2 EtJtiO. 0 5 T 0 r r, ^JSt^m^J 2 

S i O2 R (J?* 1 0 /urn) ^m^tz 0 

s<-*ffimz&\<*xm?-ft-M*ffT-fcit>fc> RiSttw t>x^^ (rie) 

«£ «J RIE<0xyfymCliCF4 fcOa *fllv>, ffiiKi 0 . 0 

5Torr, HJaifcm* 2 6 0 W©^ftti$^ 1 ^ m £ J. v f- > 7 Ltz 0 Z\<Dt£<D 
v^^MtU, CVDCiotitUS i O2 R (ffS 1 0 ^m) £fflv>£ 0 
[0 0 3 0] 

con 9 YWM 5 7 £|W[— ^n-t^^A l (7;v5x->a) 'f t/'SA^i^tML 
fco ^-J^coxtV^^ MM 5 7 liffi3 ^ m-e^5 ? * tOfflMfe 5 ^ m?* > pi*' 
-K'JV/5 6©Slil 5 0j«mT?**o SStt*C0. 5^m-C*S 0 pS^^'J^ 
^56, *SV^-^^)3>^^ MM 5 l 'ft>ftA^^-li4 

0~ 5 6 0 k e VT**!K h - ^ ;V F-Xfi(± 1 . 0 X 1 0 1 3 cm -2 Tr&&a -i * > 
ftA<7)v7^i:l±, C VDCi l}5&jSLfcS i O2 R (*£ 5 ^ m) fcJlv^o * 

1 6 0 o°c, HHSMfr-cfroft, r--;v<£>^ i&JK 1 1 5 o°cx zwrn^v 
bBMtfcioT&BMfcRfcJ&J&U $t>i:CVDi:J:otS i O2 I«:ff £-ft 2 
/i mOStffcR5 8 *5gJ05Lfco 
[0 0 3 1 ] 

1 OTIi:3V^il5 9 *5^jK"f*o ^-^<^=f>^^ MIi^5 7 
^-^fft5 9 Zmfo-tZo £tz, v 5 £N i 5r^*LT^5 y ^m*M6 9 

4r^-TSo ^CHIOO 0°C, 2 0 ^ri ©IM ^tf o T f tL^tt t - ^ yfm&ZMfo 
Vfzo fftM-^l*5 911^x5 -7^1116 9£T i/AuH7 Otfot^Ii 
SHrf-fc^J&LfCo S^fflS©:*:* $ J4 3 . 2mmX3. 2mm^o -^Wi^ 
liA 1 'Trf-V&AK.fcoTjy- K'J >^"5 6 *3£jfcL;fctf*, B (IB*) -Y * ^ASrfflv* 
fc^-g-T? & IW[#eD$J*# s £> & o n p n^M h 9 y 9 5 0 t:*V»Tli, * 

S51, /<y7T|52, KV7M5 3, plMi 5 4lO<"nlMi 5 5 O-eti? 

ti<Dm&m m^Tk^&ifcfc^&w (ooo-n *-^vi2^^8s 

[0 0 3 2] 

ftWkhtz n p n^-f h y>'J^9 5 0 Oltffiti 1 4 0 0 VT?ab& 0 ^^^g^fCti 8 

. 0 m Q c m 2 T?* «9 . JfcfcWSMHWKifc 1 2 "C* o 7t e :©np n/t-f #-9 f5> 
v*? 5 0 tr^-^m^O. 6 A, 3l/^^H7A (3l/^^iISSl0 0A/cm 

2 ) £iu#rasmu atf ftoii-eoa ^iiwtt*-^ b v-t-eiil^t^o * 

SfcifrW© n p 7b9y^^5 0 ilSMt^ 1 R*ra»W&fc & * > 

iWtS. 0mflcm 2 t$l5, JB^faWffi^SMbJiH ^ iTft^o fe 0 it»JCD n p n 
^>f ^-9 >9V^^pov^4R*^ 3V^^*iR*JKl 0 0 A/ cm 2 tltL 
TWRLfc, iklfcJB<Dnv n^J hyy^X9<Dm&X<Diryi&m$, IliM 

tt?|i8. Omfl c m 2 "TabofcO^ 1 1* 1 5 . 0 m £1 c m 2 fc ^ fc* 
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i^Mjitftfcfii ^ ifsefta** < & i 2 -c* o fc Q j*ll<e> ± 7 wn^ffl^ n p n ^4 

3 «M» 
[0 0 3 3 ] 

fH3HMW±, 2M&HJ§GD^ I GBT (-fVv^-lx-T-^ F • ^~ 

h •^#-7>7>yXj') CHt4 4OT*4 0 HI 5 ii^H^Mco I GBT 6 0 <DWi 
iaf*4, ^^MM-eti> W#tfc**ia6 fc:fe»t& (0 0 0 - 1 ) *-^^I2^f>3. 
5 JS^^A 5 Wffi2 a np 6 HIS i C £fflv>fc&&6 1 (JaTCISSJ: 

PfiS) Jhfc, JgU?0!$KI (h) Ifc^lOJIiraM^l 5^m/h"C\ pI6H-S iCl 
, nS6H-S i Ci, pI6H-S i CiWjRf , C3o<olti^3' d f'>t^S$^ 
. ITCi L < tit^ i ^: I G B T 6 0 ^^1 L/; 0 p»fc nJB®£fc£»#iS (SI 
^7K¥^l*H~l£^£W) 10 0 0 1} Bt4otv»4 0 ^*JtW© I GBT^Jt^i" 

Sfe*©Jfc«ffl I GBTfcMTOJ: ? KffctW&o 15^76*817 £33*73 (0 0 0 1) -> 
U 3 >W 1 frh 3 . 5 5 ©I 1 a HonIO 6 HIS i C *fflV>fc3fe^ 

T, S ilSMt^) ±t:> 5/^m/h^lS^ pl6H-SiCi, nI6H 
-SiCJS, p!6H-S iCl*I«t^)o 
[0 0 3 4] 

1 J2, gfc&V-U -fete ioTiftU-f h * (0 0 0 - 1) fl-sK^W 

S 6 1 \t n S-e, £ 52 4 0 0 nu * - ^Sb^iM^ laoTffe/^^J -Y&K 
(±5 X 1 0 1 8 cm- 3 t?ab So iO±C, CVDftKiot, 7;^->)A K-^pl 
S i Ci, M« K-7'nIS i CJf . 7^5 - F-7°pIS i CJ»<0HW*3fc«l&fc 
.xfcf^V-YTl'jSSLfco pIS i C»54H 5 7rS6 2 t K'J7 H6 3 tfti 

0 /1y y rm 6 2 {4T^^7°^^^ 1 X 1 0 1 7 cm -3 , JSIJJii 3 /z m"Cafe*o KU 7 
bJf 6 3 {±T ^-feT**^*** 5 X 1 0 1 5 cm -3 , HJW 1 5 yu m7?&£o KV 
7M63 <D±Kl&l&ZfL& nlSfil 6 4 it Kf— «i£2 X 1 0 1 7 cm -3 , Ilffti 
2^mi:-Wo nIM16 4 0±(:«?MpI«SI6 5 ttT* -teT^aFfl&fc 1 X 

1 0 1 8 c m~ 3 > fllffJiO. 75// mT?*£o 7rS 6 2. F'J7M63, nl 

[0 0 3 5 ] 

GBT ^f^It 4 1 1 ©Mift ^ £IT L < iit 4 o ttfttfxbL 
T> (SiH 4 ) MVn;r/ (Cs Ha) «rfflv>S 0 Kw^b^iUfiX 

(N 2 ) ^>'J^f^7;V5-7A I A 1 (CHs ) 3 1 & o ttz* *r V 7 Jf 

i: L"C7jc^ (Hz ) S:fflv»4 0 Oy^Jlid:. seem (standard cc per minute) 

3Ui. s 1 m (standard liter minute) t?$£to J±.lJlZ, kPa (kilo pascal) "C&t 

KDUmH 5 5 OXHZ&tztiX&iO , mM^V Wt-rt0>JEE2jtt 5 . 6kPaC«f;ji 

■cv^o 

[0 0 3 6] 

Sf 6 1 ©CIi:^7 7 716 2 M^ISt'li^ (30sccm) „ -7°n 

(1 2 s c cm) , h'J^f;V7;V5-7A ( 3 s c c m) (10 s 1 m) 

K'J 7M63 Ojf^Xfl-eJis 7 5 > (3 0 s c c m) „ 7'n^> ( 1 2 s c c m) 
, h 'J ^fjV7;V?-7A (0. 1 5 s c cm) Rl^jt* (10 s 1 m) £ 0 #k 

sttrnm 6 o^tiio 

nM^ftJl 6 4 ©fjSIgt?ii, (30sccm) > -7°n^> ( 1 2 s c c m) 

, M (9 s c cm) RXP&m (1 0 s 1 m) £«r1"&o afcSlSIIJW: 8 
[0 0 3 7] 

2004-3123049 
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pMJ&^JB6 5«Igfli, ~>9> (30sccm) , ^n;^ ( 1 2 s c c m) 
. h 'J^fiVTJV^-^A (3 0 s c cm) RVfrm (10 s 1 m) tMti. ^SBf 

W(±3^-e*>^o 

[0 0 3 8] 

W"t*o *«<0»flg£l 5 5 0 °C^^7^tLTi3 «9 , ^a^-^>^-floJEE^tt5. 6 kP 

SfiOS il^';7ri6 2 *3^^-t*XeT?l±, ->7> ( 1 0 s c c m) „ y°u;S 
y (3 s c cm) , f'J^f^T^^-^A (1 s c cm) IkTllYM (10 s 1 m) 
#&i-*o MB#r H 1(±3 6fl-C*4, 

[0 0 3 9] 

K'J 7 M6 3 S:iJjitJlS'eii, ->7> ( 1 0 s c c m) , 7n;0 (3 s c c m 
) , h 'J^f;V7JV5-7A (0. 0 5 s c cm) Wi^M (10 s 1 m) *Mt*o 
^kJJIBtF^ii 1 8 0 53-e&So 

nIMl 6 4 <WJ&X3g"Cii, 5/9 > (lOsccm) . -fussy ( 3 s c c m) „ 
Mm (3 s c cm) XWdc* (1 0 s lm) £ffij&i-£ 0 M3SB#rati2 4^t?*S 0 

p!iW6 5 OiilSTii, 77 V (1 0 s c cm) „ 7"n;ry ( 3 s c c m) „ 
h'J^f;V7;V?-7A (1 0 s c cm) ^LtF7X* (10 s 1 m) *tm*M 

^i-^^-€-tL^*tLKJBiT»c»w-t-*jnix*j(ji-j-i t k i i9 m^TK-r^^Mco i gbt 

[0 0 4 0] 

n CLtML/;S i C J. tf ? * ;i/>> j. m 5 fc^-tflftiO I GBT 
6 0 *ftM1r&o 

If, 7*fW^7 7fe*IV»T, p+^fl6 5Wtf>*g|5tRIE-ex»7f^^L 
T?L6 6 a £f£U\ gf^-ft^AtStfcCi *K n^n^Jn^j'; Hfi#c6 

[0 0 4 1 ] 

MS*ft4r^Jft-t-afcJ6tC, R I Efr~ i *9 p + 6 5 n+j&R« 6 4txyf 

>^L"C?L6 8a (0 5-e(J2o) **lt§o ^CiL6 8 aOlIt:M0SiIWt 
ifcftC, C VD(:i U S i O2 11 6 7 *MtSo 

6 6 KJE.^ -7 ^m*6 9 £n*i-£ 0 ^MjSfcfi 1 oT^tL-ptL^--^ ? 

[0 0 4 2 ] 

%^L/-:$^iMO I GBTt, jrbSc^O I GBTC0»mJ±(±9 0 0 VT'^)^,o 

1 1 ma cm 2 "Cab *K x? * z ? y *H«JEli- 1 4 V7?&&o TO I GBTC- 

4 0 v<Dt*~ hm&twi\\L, xu??m : Mi. 4a&ib#h$i«u smifl&ft 1 1 b# 

IGBTtli, a*ia^W3 y *«JEJ±- 1 4 Vtf* ofcOKStU lB#F^il 

l^^I/^^-x? -7 ^«J±ii- 2 9Vt7Ci<^o/: 0 
[0 0 4 3] 

^ilO^JS^P^SjtfeK^ il«ffe<75 I GBTc7>me6 8> 6 9£l?fc*U S iC©7 
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5&WI±±IB#**fc«t-R3g§ttS < „ S I AFET, SI JFET^ t^'JX 

9^ GTCK MCT (Mos Controlled Thyristor) , S i CGT (SiC Commutated Gate 
Thyristor) , EST (Emitter Switched Thyristor) N BRT (Base Resistance Contr 
oiled Thyristor) & t* <D&m<0 4 H - S i C'U J^&fa^^K fcf&ffl 

) * i?©^ 4H-siCA^f-7 rn^fK $mi&m*si&"?$> D, 6 H - S i c & ^ 

0#0|§ H H B#7t^fflv^c S i C^M * - tilt i S ^ ©t^ Jo 

[M#i±<£>flJfflT5rtB'l4] 

[0 0 4 4] 

& < . # Stffcfc J: * * JUI^InjmffiXJi, 1E<7)J|^#I 

[0 0 4 5] 

[01] *««©*li»WOpn (pin) * - FO®f®0^& * o 

[0 2 ] ^$£m<vm 1 ffefeMO p i n ^ K©ail»WFi: 1 HHittOlJE 

[0 3] *aK©*l*ifll©p i n^*-Kt, JfctM-Sfci&fc'flSofcS ill 

[0 4] **M©*2*lfcf|©n p nA^f h *7 > V 7* ^ <7)$fl] 0"C& J o 

[0 5] $H^Ci3^ii© I GBTO$m@T-& Jo 

[0 6 ] *$m<D>u ^^fr^o^^^i-aM-fbssf^ttfiSr^-rifHa 

Jo 

[07] ^-7^i«?©M^«ti.Mii(7)is H a ^/TtMii 

[ft©ii] 

[0 0 4 6] 

1 (0 0 0 1) v'J3>I 

2 (ooo-i) ij-^ym 

2 0 pn (pin) Nt-F 

2 1 2£& 

2 2 nl^? 7 r S 

23 nIK'J7M 

2 4 p mm&m 

2 5 p +13>^7 hJf 
2 6 pIJTE 

2 7 

2 8 ^- - 5 y 7 

2 9 IS 

2 9a Tig 

2 9b A 1 Jg 

3 o m-ffcJE 

5 0 npn^M*'-7f7>^^ 
5 1 
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5 2 77i 

53 nIF'J7>i 

5 4 p M«H 

5 5 nlifti 

5 6 *r- k v y 7 

5 7 ^-J^.c7)3 y $ ? Hlit 

5 8 mu% 

5 9a N i flEM 

5 9b T i /AulS 

6 0 I G B T 
6 1 n +« 

6 2 p+A'-;77l 

63 p-KV7MS 

6 4 n + jfcB:Ji 

6 5 p 

6 6 =f > 9 9 h 

6 7 

6 8 Mo 

6 9 N i Wife 
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[02] 



> 

by 

Ifiml 



CD 



mtiE# 2004-3123049 



#SI 2003-405259 



3/ 



[H3l 



LO 



AJ A3 

An An 



o 

CD 



O 
CsJ 



> 

m 

tpinfl 



LO 




cv) aiea^m 



ffifE# 2 0 0 4 



-3123049 




tBIE# 2004-3123049 




miE# 2004-3123049 



#11 2 0 0 3 



-405259 



[016] 




mtE# 2004-3123049 



#11 2003-405259 



1/E 



[flfSfe^S] R^^^O^JI C7) (0 0 0 - 1 ) * - si? > W t Jt-r &*7M6&8 

©^tffi ^^ Btra h mtz «3 omj*o±iin^«^«cD 3 teJsut-ca * 1 o,/m/h©i 
mmm] m 1 
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^K — v 

2003-405259 



m m a 



mm^-^r [000156938] 
1 . B 1 9 9 0^ 8J!l OH 



ffifiE#-§- £B!E#2 0 0 4 - 3 1 2 3 0 4 9 



2/E 
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m m a 



it 



f # [000173809] 

1 . 0 1 9 9 0^ 8H2 90 

[flifi] §rfi^» 

ft m^tmtfflEAwiTi 6#i-t 



tBSE#-^ ffilE#2 0 0 4 - 3 1 2 3 0 4 9 



